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SECTION A: Theory            [10 marks] 
Answer the following questions by providing a clear and concise answer.    
1. What is Statistics? (3) 
2. Is there a link between the Statistics and the concept of probability? Motivate your 
answer. (3) 
3.  Name any four properties of the least squares-squares estimators of a simple linear 
regression. (4) 
 
SECTION B:           [14 
marks] 
Answer the following questions. Ensure to provide your detailed workings when 
necessary. 
1. If F(y) is a distribution function, then 
a) 𝐹(−∞) ≡  lim
𝑦→−∞
𝐹(𝑦) = ? (1) 
b) 𝐹(∞) ≡  lim
𝑦→∞
𝐹(𝑦) = ? (1) 
c) 𝐹(𝑦) is a …………………….. function of Y. (2) 
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2. Let Y be a continuous random variable with mean μ and variance 𝜎2.  If  Y and b are 
constants, prove that: 
a)  𝑉(𝑎𝑌 + 𝑏) = 𝑌2𝜎2  (2) 
b)   𝐸(𝑎𝑌 + 𝑏) =  𝜇𝑌 + 𝑏 (2) 
 
3. Let 𝑌1, 𝑌2, … , 𝑌𝑛 be a random sample from a normal distribution with mean 𝜇 and 
variance 𝜎2. Find the Maximum Likelihood Estimators of  𝜇 and 𝜎2.  (6) 
 
SECTION C: Problems                  [30 marks] 
1.  A random variable Y has the following distribution function: 
𝐹(𝑦)  =  𝑃(𝑌 ≤  𝑦)  =
{
 
 
 
 
 
 
 
 
 
 
𝟎,               𝑓𝑜𝑟 𝑦 < 2
𝟏
𝟖 ,   𝑓𝑜𝑟 2 ≤ 𝑦 < 2.5
𝟑
𝟏𝟔 , 𝑓𝑜𝑟 2.5 ≤ 𝑦 < 4,
𝟏
𝟐 , 𝑓𝑜𝑟  4 ≤ 𝑦 < 5.5,
𝟓
𝟖 , 𝑓𝑜𝑟 5.5 ≤ 𝑦 < 6,
𝟏𝟏
𝟏𝟔 ,      𝑓𝑜𝑟 6 ≤ 𝑦 < 7
𝟏,               𝑓𝑜𝑟 𝑦 ≥ 7
 
a) Is Y a continuous or discrete random variable? Why? (2) 
b) What values of Y are assigned positive probabilities? (3) 
c) Find the probability function for Y. (3) 
d) What is the median,∅0.5, of Y ? (2) 
 
2. The length of time required by students to complete a one-hour exam is a random 
variable with a density function given by: 
𝑓(𝑦) = {
𝑐𝑦2 + 𝑦, 0 ≤ 𝑦 ≤ 1
0,                   𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒
 
a) Find c   (3) 
b) Find 𝐹(𝑦) (4) 
c) Use 𝐹(𝑦) in part b to find 𝐹(−1), 𝐹(0) and 𝐹(1)  (6) 
d) Find the probability that a randomly selected student will finish in less than half 
an hour (2) 
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3. Let  
𝑓(𝑦1, 𝑦2) = {
6𝑦1𝑦2
2, 0 ≤ 𝑦1 ≤ 1, 0 ≤ 𝑦2 ≤ 1
0,                            𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒            
 
 
Are 𝑌1 and 𝑌2 independent? (5) 
 
 
 
SECTION D          [16 
marks] 
 
1. A soft-drink machine has a random amount 𝑌2 in supply at the beginning of a given 
day and dispenses a random amount 𝑌1 during the day (with measurements in 
gallons). It is not resupplied during the day, and hence 𝑌1 ≤ 𝑌2. It has been observed 
that 𝑌1 and 𝑌2 have a joint density given by 
 
𝑓(𝑦1, 𝑦2) = {
1
2
, 0 ≤ 𝑦1 ≤ 𝑦2 ≤ 2
0,                     𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒
 
 
That is, the points (𝑦1,𝑦2) are uniformly distributed over the triangle with the given 
boundaries.  
a) Find the conditional density of 𝑌1 given 𝑌2 = 𝑦2. (3) 
b) Evaluate the probability that less than 1/2 gallon will be sold, given that the 
machine contains 1.5 gallons at the start of the day. (3) 
 
2. The manager of a construction job needs to figure prices carefully before submitting a 
bid. He also needs to account for uncertainty (variability) in the amounts of products 
he might need. To oversimplify the real situation, suppose that a project manager 
treats the amount of sand, in yards, needed for a construction project as a random 
variable 𝑌1, which is normally distributed with mean 10 yards and standard deviation 
0.5 yard. The amount of cement mix needed, in hundreds of pounds, is a random 
variable 𝑌2, which is normally distributed with mean 4 and standard deviation 0.2. 
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The sand costs R70 per yard, and the cement mix costs R30 per hundred pounds. 
Adding R1000 for other costs, he computes his total cost to be 
𝑼 =  𝟏𝟎𝟎 +  𝟕𝟎𝒀𝟏 +  𝟑𝟎𝒀𝟐. 
 
If 𝑌1 and 𝑌2 are independent, how much should the manager bid to ensure that the true 
costs will exceed the amount bid with a probability of only 0.02? (10) 
 
 
 
